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Abstract: Alcoholism and antisocial personality disorder (ASPD) often are comorbid conditions. 
Alcoholics, as well as nonalcoholic individuals with ASPD, exhibit behaviors associated with 
prefrontal brain dysfunction such as increased impulsivity and emotional dysregulation. These 
behaviors can influence drinking motives and patterns of consumption. Because few studies 
have investigated the combined association between ASPD and alcoholism on neuropsycho-
logical functioning, this study examined the influence of ASPD symptoms and alcoholism on 
tests sensitive to frontal brain deficits. The participants were 345 men and women. Of them, 
144 were abstinent alcoholics (66 with ASPD symptoms), and 201 were nonalcoholic control 
participants (24 with ASPD symptoms). Performances among the groups were examined with 
Trails A and B tests, the Wisconsin Card Sorting Test, the Controlled Oral Word Association 
Test, the Ruff Figural Fluency Test, and Performance subtests of the Wechsler Adult Intelli-
gence Scale. Measures of affect also were obtained. Multiple regression analyses showed that 
alcoholism, specific drinking variables (amount and duration of heavy drinking), and ASPD 
were significant predictors of frontal system and affective abnormalities. These effects were 
different for men and women. The findings suggested that the combination of alcoholism and 
ASPD leads to greater deficits than the sum of each.
Keywords: alcoholism, antisocial personality disorder (ASPD), frontal brain system, 
neuropsychological deficits, reward system
Introduction
Antisocial personality disorder (ASPD) and alcoholism are often comorbid conditions. 
Epidemiological and clinical studies consistently have found a strong association 
between alcoholism and a lifetime history of antisocial personality traits and symp-
toms among recovering alcoholics.1–3 Motives for drinking,4 as well as behaviors 
such as heavy drinking and alcohol dependence, may be associated with ASPD 
symptomatology. Moreover, early-onset alcoholics have a severe clinical presenta-
tion that may be related to a history of conduct disorder and progression to ASPD,5,6 
and strong associations between ASPD and alcoholism are related to poor treatment 
outcomes and increased clinical severity.3
Several studies have reported that novelty seeking,5 impulsivity,7 affective 
instability,4 disinhibition,8 and negative affectivity9 are related to chronic alcohol use 
and dependence. Similarly, individuals with ASPD often display a reduced attentional 
capacity10 and abnormal perseverative responding.10–12 These various characteristics 
associated with alcoholism13,14 and ASPD15,16 likely reflect abnormalities in the 
functioning of frontal brain systems,11,17,18 although it is not clear whether the presence 
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of ASPD symptoms is a risk marker or a reflection of chronic 
alcoholism.
There is further evidence of possible premorbid frontal 
abnormalities in individuals at risk for alcoholism, a subset 
of whom display impulsivity, rule breaking, insensitivity to 
reinforcement, poor response to social censure and physical 
punishment, and ASPD.19–22 Type II alcoholic personalities 
(early drinking onset, antisocial personality characteristics, 
and resistance to treatment)23 may be the most vulnerable 
to frontal system deficits, as well as to emotional process-
ing difficulties.24,25 Functional and structural neuroimaging 
techniques have revealed frontal brain abnormalities in alco-
holics and in individuals with ASPD.13,18,26–28 However, little 
is known about the characteristics of frontal dysfunction in 
alcoholics with ASPD symptoms. Therefore, in the present 
study, in examining the association between alcoholism and 
ASPD symptoms on neuropsychological tests sensitive to 
different aspects of frontal system function, we hypothesized 
that the interaction would reveal greater deficits than the sum 
of both conditions.
The frontal lobes are connected with all of the other 
lobes of the brain, and they receive and send fibers to many 
subcortical structures as well.29 The posterior region of the 
frontal lobes controls motor functions, and the anterior region 
of the frontal lobes (prefrontal cortex) plays a regulatory 
role within the brain. Prefrontal cortex is host to at least 
two subsystems: dorsolateral and orbitofrontal (on the ven-
tral surface).29,30 Whereas the dorsolateral system contains 
extensive reciprocal connections with other neocortical sites, 
its connections with limbic sites are less striking than are 
those of the orbitofrontal system. The dorsolateral system is 
important for successful performance on tasks that require 
intact visuospatial, mnemonic, attentional, and executive 
functions, for cognitive set shifting and rule discovery, and 
for verbal and spatial working memory (see Fuster,29 Miller 
and Cummings,31 and Royall and colleagues32 for reviews). 
By contrast, functions involved in response inhibition 
and emotional responsiveness have been linked to the 
ventral surface or orbitofrontal system, which is extensively 
connected with basal forebrain and limbic structures. The 
orbitofrontal system is especially important for maintaining 
normal inhibitory influences on behavior, such as inhibiting 
abnormal perseverative responding,30 including disengage-
ment from previously reinforced responses,33 and control 
over untoward social behaviors. Research on prefrontal 
functioning in alcoholics34 and individuals with ASPD symp-
toms11 has suggested that both groups may be more impaired 
on tasks sensitive to compromised orbitofrontal functioning, 
as compared to tasks sensitive to dorsolateral prefrontal 
dysfunction. One purpose of the present study was to employ 
tests that can evaluate the integrity of both the dorsolateral 
and orbitofrontal brain systems, in order to determine whether 
alcoholics with and without ASPD symptoms differ with 
respect to performance on those tests.
A secondary purpose of the present study was to assess 
gender differences in disturbances of prefrontal function-
ing. Characteristics of antisocial behavior that play a role 
in abnormal aggressive behaviors, affective instability, 
disinhibition, impulsivity, and impaired problem solving,35–40 
are more pronounced in men than in women. Moreover, recent 
meta-analytic reviews of frontal system function in ASPD 
reported that antisocial groups performed worse than non-
ASPD groups,16 and the most robust findings were observed 
for men. This suggests that there may be key ways in which 
men and women differ with respect to personality traits,41 
which in turn, may be associated with specific neurological 
underpinnings. In fact, although many research studies have 
explored the relationship between antisocial traits and distur-
bances in frontal brain systems,24,42 and research on gender 
differences in alcoholism suggest that women may be more 
vulnerable than men to its pathological consequences,43,44 few 
studies have directly compared alcoholic men and women 
with respect to ASPD symptoms.20,45 Likewise, few studies 
have examined frontal system functioning among male and 
female participants with comorbid antisocial symptoms and 
alcohol use disorders.24,46 We reasoned that if the effect size 
associated with gender is equivalent for alcoholism and for 
ASPD, then alcoholic men and women with ASPD symptoms 
would be similarly impaired. However, if women and men 
are differently influenced by alcoholism and by ASPD, we 
expected a more complicated picture to emerge.
Methods
Participants
A total of 345 participants (172 males) took part in the study. 
All of the participants were right-handed English-speaking 
men and women from the Boston area, with comparable 
socioeconomic backgrounds. The groups consisted of 
144 abstinent alcoholics (66 with ASPD symptoms), and 
201 healthy nonalcoholic control participants (24 with ASPD 
symptoms). See Table 1 for characteristics of the research 
participants.
Participation by alcoholic and control participants 
alike was solicited by the same methods. Many potential 
participants responded to flyers posted in the Neurology, 
Psychology, Psychiatry, Medical, and Outpatient Services at 
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the Boston Campus of the Department of Veterans Affairs 
(VA) Healthcare System, Boston University Medical Center, 
and VA after-care programs in the Boston area. Other 
individuals responded to newspaper and Internet advertise-
ments. Informed consent for participation in the research was 
obtained from each subject prior to testing, and participants 
were reimbursed for time and travel expenses.
Assessments
Potential participants were given a medical history interview 
and a modified Computerized Diagnostic Interview Schedule 
(DIS Version III-Revised47 or Version IV48) which provides 
psychiatric diagnoses according to criteria established by the 
American Psychiatric Association (DSM-III-R49 or DSM-
IV50). Participants were excluded from further investiga-
tion if they endorsed any of the following criteria based on 
their initial interview, referral sources, medical history, or 
DIS scores: English was not their first (or one of their first) 
language(s); history of dyslexia; uncorrected abnormal vision 
or hearing problem; history of neurological dysfunction (eg, 
due to alcohol-induced persisting amnestic disorder, major 
head injury, loss of consciousness for more than 15 minutes, 
stroke, epilepsy or seizures unrelated to alcohol use or with-
drawal); current use of psychoactive medication; history of 
electroconvulsive shock therapy; and/or history of significant 
drug use (other than alcohol). Participants were also excluded 
if they met diagnostic criteria for significant psychiatric 
disorder such as bipolar disorder, mania, hypomania, and 
schizophrenia-spectrum disorders.
All of the participants were given a structured interview 
in which they were questioned about their drinking pat-
terns. A Quantity Frequency Index (QFI), which takes into 
consideration the amount, type, and frequency of use of 
alcoholic beverages, either over the last six months (for the 
nonalcoholics), or over the six months preceding cessation 
of drinking (for the alcoholics), was calculated for each par-
ticipant.51 For the alcoholics, information also was obtained 
about length of abstinence and the number of years of heavy 
drinking (duration of heavy drinking [DHD]; quantified as 
greater than 21 drinks per week). Alcoholic participants 
met DSM49,50 criteria for alcohol abuse or dependence for at 
least five years. All but seven alcoholics had abstained from 
alcohol use for at least four weeks prior to testing; three were 
women (two with ASPD symptoms), and four were men (one 
with ASPD symptoms). Alcoholics with and without ASPD 
symptoms did not differ with respect to length of sobriety 
(t = 1.13, p = 0.26). We excluded control participants who 
reported periods of prolonged heavy drinking, as determined 
by the results of our screening interviews; the mean DHD for 
all nonalcoholics was 0.07 years (range 0–4 years).
Psychometric properties of the assessment instruments 
are available in the referenced citations for each of the stan-
dardized tests that we used. Norms have been established 
among alcoholics for the Wechsler Adult Intelligence Scale 
(WAIS), Wechsler Memory Scale (WMS), Wisconsin Card 
Sorting Test (WCST), and Trails,52 but to our knowledge, 
none of the measures we used have norms relevant to ASPD 
populations. The DIS has been tested for reliability and valid-
ity in diagnosing ASPD among substance abusers, including 
alcoholics.53,54 Psychometric properties are not available for 
our medical and alcohol screening interviews.
In our study, we assessed antisocial personality symptoms 
with the DIS.47,48 According to the DSM criteria, a diagnosis 
of ASPD requires antisocial behavior symptoms since age 15, 
and evidence of conduct disorder with onset before age 15. 
However, we examined participants who met DSM criteria 
for ASPD symptoms rather than ASPD diagnosis, because 
for a large portion of the participants, we had no information 
regarding a history of conduct disorder before age 15. Thus, 
we considered syndromal antisocial behavior since age 15. 
This is an important distinction, because several studies 
have reported that the presence of conduct disorder among 
alcoholics with ASPD is associated with more severe alcohol 
abuse, poorer treatment outcomes, and poorer performance 
on neuropsychological tests.3,55 Moreover, among young 
adults with early onset alcoholism, those with a history of 
conduct disorder had poorer behavioral inhibition compared 
to those without conduct disorder.5
Procedures
In order to estimate general levels of intelligence and to 
obtain traditional measures of memory on the participants, we 
administered the WAIS56,57 and WMS.58,59 Three WAIS sub-
tests (Digit Symbol, Block Design, and Picture Arrangement) 
were used as measures of frontal system function, including: 
attention, memory, social competency, motor speed, and 
visuospatial function. We also administered four additional 
neuropsychological tests that were particularly sensitive to 
frontal brain dysfunction:60,61 Trail Making Test;62 WCST;63 
Controlled Oral Word Association Test (COWAT);64 and 
Ruff Figural Fluency Test (RFFT).65 Table 2 lists the tasks, 
as well as the various measures derived from each of them.
Trails A is a test of sequential-motor ability requiring 
individuals to connect an ordered series of numbered 
circles. Trails B adds a cognitive flexibility/mental-tracking 
component to the task by requiring the participant to alternate 
Neuropsychiatric Disease and Treatment 2009:5 313
Frontal brain dysfunction in alcoholismDovepress
submit your manuscript | www.dovepress.com
Dovepress 
between number and letter series (1, A, 2, B, etc.). Both 
measures were transformed to T-Scores using age and 
education norms.66 The WCST was administered to examine 
perseverative responding while set-switching, as well as to 
measure concept formation. This task was administered manu-
ally and scored by computer. Verbal and figural fluency were 
assessed with the COWAT and the RFFT, respectively. The 
COWAT (also called the FAS test) required participants to 
name as many words as they could that begin with the letter 
F (then A, and then S) within a 60 second period. For the 
RFFT, participants must draw as many unique designs as 
possible within 60 seconds by connecting dots in different 
patterns. The WAIS Performance subtests were administered 
in part because of their known sensitivity to visuospatial 
deficits in alcoholics,13,18 and also because they are sensitive 
to frontal functions such as attention, memory, and social 
competence.67 For the Coding portion of the Digit Symbol 
subtest, participants copied symbols that are paired with num-
bers, for 120 seconds. For the Incidental Learning and Free 
Recall portions, participants were asked to fill in the correct 
symbols that corresponded with the numbers and to draw as 
many symbols as they could accurately recall. The Block 
Design subtest requires participants to assemble nine three-
dimensional blocks such that they form patterns displayed 
on two-dimensional cards. The WAIS Picture Arrangement 
subtest requires participants to arrange pictures in an order that 
tells a coherent story involving interactions among people.
Of particular interest, because of their special putative 
sensitivity to frontal system dysfunction, were the following 
test measures: Trails A and B T-Scores; percentile ranking of 
the conceptual level responses and perseverative responses 
on the WCST; the percentile score and the total number 
of perseverative responses on the FAS test; the number of 
unique designs on the RFFT; and the Picture Arrangement 
subtest of the WAIS.
In addition, we administered the Hamilton Depression 
Scale68 and the Profile of Mood States (POMS)69 to assess 
affect. The POMS contains well-documented measures of 
negative affect associated with alcohol use70,71 and antisocial 
symptoms,72 and we included it as an adjunct to our indices 
of frontal functioning.
Although none of the aforementioned tests can defini-
tively assess deficits specific to damage of different sub-
systems within prefrontal brain circuitry, the following are 
considered more sensitive to dorsolateral prefrontal function 
than to orbitofrontal function:17,18 Trails T-Scores, WCST 
Conceptual Responses, FAS Percentile score, RFFT unique 
designs, and WAIS Digit Symbol and Block Design subtests. 
The tests considered to be more sensitive to orbitofrontal than 
to dorsolateral functions are WCST Perseverative Responses, 
FAS Perseverative Responses, WAIS Picture Arrangement, 
and measures of affect.
statistical analyses
Relationships and interactions among variables were 
analyzed with SPSS Version 16.73 Hierarchical multiple 
regressions were conducted to predict performances on 
the neuropsychological test measures sensitive to frontal 
Table 2 Measures of frontal function
Test Measure
Trail Making Test (Parts A and B) • Age and education corrected T-score
Wisconsin card sorting Test (WcsT) • Total number of correct responses
•  Age and education corrected percentile ranking for perseverative responses
•  Age and education corrected percentile ranking for conceptual level responses
controlled Oral Word Association Test 
(cOWAT or FAs)
• Total number of words
•  Age and education corrected percentile ranking for total number of words
•  Total number of perseverations
Ruff Figural Fluency Test (RFFT) • Total number of unique designs
WAis Digit symbol subtest •  Age and education corrected scaled score comprised of the coding score (number 
of symbols correctly copied in 120 seconds)
WAis Block Design subtest •  Age and education corrected scaled score comprised of the successful completion 
of up to 14 designs within the time limit (time limits for each design range from 30 
seconds for the easiest designs to 120 seconds for the most difficult designs)
WAis Picture Arrangement subtest 
 
 
•  Age and education corrected scaled score comprised of the correct arrangement of 
up to 11 pictures completed within the time limit (time limits for each design range 
from 30 seconds for the easiest arrangements to 120 seconds for the most difficult 
arrangements)
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dysfunction, as well as the measures of affect. We selected 
the variables for inclusion in the analyses by first entering 
all of the variables of interest, as well as their interactions, 
into the hierarchical multiple regression models. We then 
removed the variables that were not significant predictors 
(p = 0.10), one at a time beginning with the interactions. 
Regression analyses included the following significant 
predictors: Alcohol group (AL), DHD, QFI, ASPD group, 
and Gender. Group membership (AL or ASPD) was defined 
according to the inclusion/exclusion criteria described earlier. 
Additionally, Age, Education, and Verbal IQ (VIQ) were 
examined as covariate predictors.
Results
The significant independent variables (ie, predictors) of 
interest in this study were AL, DHD, QFI, ASPD, and Gender. 
Table 3 shows the beta, standard error of beta, standardized 
beta, t and p values, as well as the bivariate, partial, and part 
correlations for each predictor in each significant model 
predicting the outcome measures. In addition, the R2-Change 
is listed to denote the additional variance contributed by the 
final predictor over and above the model with just the other 
predictors. In the models for the WAIS Digit Symbol Subtest, 
where there are multiple listings for R2-Change, the value for 
ASPD represents the R2-Change over and above each model 
with the alcohol variable alone (ie, AL, DHD, or QFI), and 
the value for Gender represents the R2-Change over and above 
each model with that same alcohol variable and ASPD.
When examining the influence of the possible confound-
ing variables of age, education, and VIQ in relation to the 
measures of frontal and affective functioning, only those 
predictors that remained significant were retained. In addi-
tion, there were significant differences in the duration and 
amount of drinking among men and women. Therefore, we 
examined Gender in all our regression analyses, and only 
retained Gender as a predictor when it remained significant 
with DHD or QFI in the model. Examination for muliticol-
linearity of the noncategorical independent variables of DHD 
and QFI with Age, Education, and VIQ were significant but 
low: DHD with Age (r = 0.19) and with Education (r = -0.30); 
QFI with Education (r = -0.31) and with VIQ (r = -0.24).
The deficits we observed did not appear to reflect 
generalized cognitive impairments in the alcoholics with 
ASPD symptoms. Specificity of their frontal-system defi-
cits was indicated by the observations that (a) the various 
predictors were significant after we examined the influence 
of the possible confounding variables of Age, Education, 
and VIQ, and (b) the interaction of AL × ASPD was not 
statistically significant with respect to scores on the WAIS 
Vocabulary subtest, a measure of premorbid crystallized 
intelligence.56,74,75
Measures of frontal function
Trails A and Trails B
For the Trails A T-Score, the DHD × ASPD × Gender 
interaction was significant (R2 = 0.04, F(7, 333) = 2.03, 
p = 0.05). For the Trails B T-Score, the three-way interac-
tion of AL × ASPD × Gender was significant (R2 = 0.05, 
F(7, 335) = 2.30, p  0.05), as was DHD × ASPD × Gender 
(R2 = 0.05, F(7, 333) = 2.73, p  0.01), and QFI × ASPD × 
Gender (R2 = 0.04, F(7, 330) = 1.98, p = 0.06). These results 
suggest that the combination of ASPD symptoms and drink-
ing was associated with poor performance on the Trails A and 
B tasks, and that these relationships were more pronounced 
for women than for men.
Wisconsin card sorting Task (WcsT)
For perseverative responses, the regression model with 
AL and ASPD as predictors was significant (R2 = 0.04, 
F(2, 339) = 7.01, p = 0.001), indicating that the alcoholic 
and the ASPD groups exhibited increased perseverative 
responding. For WCST conceptual responses, the regres-
sion model with the AL × ASPD interaction was significant 
(R2 = 0.04, F(3, 338) = 4.91, p  0.01), indicating that the 
combination of alcoholism and ASPD symptoms was associ-
ated with worse conceptual scores than would be attributable 
to either condition alone. DHD and QFI did not significantly 
predict WCST perseverative or conceptual responses.
controlled Oral  Word Association Test 
(cOWAT or FAs)
For the total number of words generated, two of the alcohol-
related measures (DHD and QFI) formed significant models 
with Gender (DHD: R2 = 0.07, F(2, 329) = 12.61, p  0.001; 
QFI: R2 = 0.07, F(2, 329) = 12.39, p  0.001). For age and 
education corrected FAS percentiles, two of the alcohol 
variables (AL and QFI) and ASPD formed significant models 
with Gender (AL: R2 = 0.05, F(2, 334) = 8.81, p  0.001; 
QFI: R2 = 0.06, F(2, 329) = 9.75, p  0.001; ASPD: R2 = 0.05, 
F(2, 334) = 9.20, p  0.001). DHD and ASPD also predicted 
FAS percentiles (R2 = 0.03, F(2, 333) = 5.20, p  0.01). The 
pattern presented was the same for all the drinking vari-
ables, that is, increased drinking was associated with fewer 
words produced. Women also generated more words than 
men. For FAS total number of perseverations, there was a 
significant three-way interaction of DHD × ASPD × Gender 
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(R2 = 0.08, F(7, 327) = 3.92, p  0.001). This suggests that for 
individuals without ASPD symptoms, men perseverated more 
in connection with DHD, whereas men with ASPD symptoms 
did not; this pattern was not observed for women.
Ruff Figural Fluency Test (RFFT)
Three multiple regression analyses for the RFFT number 
of unique designs revealed significant effects of AL, DHD, 
ASPD, and Gender. In the first regression model, the AL × 
Gender interaction significantly predicted the RFFT scores 
(R2 = 0.10, F(3, 133) = 5.01, p  0.01). The second regres-
sion equation with the DHD × Gender interaction for the 
RFFT was significant (R2 = 0.10, F(3, 132) = 4.92, p  0.01). 
Third, the model with ASPD and Gender was significant 
(R2 = 0.14, F(2, 134) = 11.19, p  0.001). Together, these 
results indicated that alcoholic men made fewer unique 
designs than nonalcoholic men, but this relationship was 
not seen in women. In addition, longer DHDs were associ-
ated with fewer unique designs in men, but not in women. 
Participants with ASPD symptoms scored lower than those 
without, and the men scored lower than the women.
WAis subtests (age-scaled scores)
For the WAIS Digit Symbol subtest, three multiple regression 
analyses were significant (for AL, DHD, and QFI), and in all 
three of them, ASPD and Gender also were significant pre-
dictors (AL: R2 = 0.15, F(3, 341) = 19.29, p  0.001; DHD: 
R2 = 0.15, F(3, 340) = 19.70, p  0.001; QFI: R2 = 0.15, 
F(3, 339) =, p  0.001). Thus, each of the three alcohol 
variables (AL, DHD, and QFI), as well as ASPD symptoms, 
were associated with impaired Digit Symbol performance, 
and women scored higher than men.
For the WAIS Block Design subtest, the multiple regres-
sion analyses indicated that AL, Gender, and their interaction 
significantly predicted the scores (R2 = 0.06, F(3, 341) = 6.84, 
p  0.001). Two three-way interactions with drinking vari-
ables were significant: DHD × ASPD × Gender (R2 = 0.06, 
F(7, 335) = 2.89, p  0.01) and QFI × ASPD × Gender 
(R2 = 0.06, F(7, 332) = 2.90, p  0.01). Men without a 
drinking history performed better than the other three groups; 
that is, they performed better than the nonalcoholic women, 
and better than the alcoholics of both genders. Increased 
duration and amount of drinking were associated with lower 
scores for women with ASPD symptoms; men did not show 
this connection.
For the WAIS Picture Arrangement subtest, all three 
alcohol-related predictors significantly interacted with 
ASPD (AL: R2 = 0.03, F(3, 341) = 3.44, p  0.05); 
DHD: R2 = 0.02, F(3, 340) = 2.94, p  0.05); and 
QFI: R2 = 0.04, F(3, 336) = 4.49, p  0.01). Alcoholics with 
comorbid ASPD symptoms performed significantly worse 
than alcoholics without ASPD; nonalcoholics did not show 
this relationship. Similarly, for all individuals with ASPD 
symptoms, DHD and QFI each predicted lower scores, and 
individuals without ASPD symptoms did not show this 
association.
Measures of affect
hamilton Depression scale
The regression equation with the AL x ASPD interaction 
for Hamilton Depression scores was significant (R2 = 0.15, 
F(3, 341) = 21.02, p  0.001). Further, the interaction 
of DHD × ASPD, along with the predictor of Gender, 
also significantly predicted Hamilton Depression scores 
(R2 = 0.16, F(4, 339) = 17.90, p  0.001). Comorbidity of 
ASPD symptoms with alcoholism, especially in alcoholics 
with a long DHD, was associated with the highest depression 
scores, and more so for women than for men.
Profile of Moods (POMS) affect scores
On the Anger scale of the POMS, the main effect of AL and 
the ASPD × Gender interaction were significant predictors 
(R2 = 0.06, F(4, 257) = 4.31, p  0.01). Also, DHD alone was 
a significant predictor (R2 = 0.02, F(1, 259) = 4.57, p  0.05). 
These findings indicated that high Anger scores on the POMS 
were associated with increased DHD. In addition, men with 
ASPD symptoms had higher Anger scores than men without 
ASPD symptoms, but women did not show this difference. 
On the POMS Depression scale, the main effect of AL, and 
the interaction of ASPD × Gender were significant (R2 = 0.11, 
F(4, 257) = 8.23, p  0.001); the men with ASPD symptoms 
had higher Depression scores than the women. In addition, 
the main effect of Gender, as well as the DHD × ASPD 
interaction, significantly predicted POMS Depression scores 
(R2 = 0.12, F(4, 256) = 8.81, p  0.001). In other words, longer 
drinking histories were associated with increased depression, 
but even more so in individuals with ASPD symptoms. With 
respect to the POMS Tension measure, AL, DHD, and ASPD 
were significant main effects (AL: R2 = 0.07, F(2, 259) = 9.36, 
p  0.001; DHD: R2 = 0.07, F(2, 258) = 9.79, p  0.001). 
These results showed that longer DHDs as well as ASPD 
symptoms were associated with increased Tension scores.
Discussion
In the present study, we employed a multivariate approach 
to evaluate the connection between alcoholism and ASPD 
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symptoms on measures of prefrontal brain functioning. Our 
findings confirmed results of other studies showing that alco-
holism and ASPD, separately, are associated with deficits on 
tests of frontal brain integrity.13,55 We found that AL, DHD, 
QFI, and ASPD were significant predictors on several mea-
sures of frontal dysfunction. Moreover, our findings further 
extended those results by showing that alcoholism and ASPD 
symptoms, together as comorbid conditions, were associ-
ated with synergistic frontal system deficits: They exceeded 
the sum of frontal deficits attributable to alcoholism plus 
those attributable to ASPD symptoms. This synergism was 
observed for tests sensitive both to dorsolateral prefrontal 
functions (Trails tests, WCST conceptual responses, and 
WAIS Block Design) and to orbitofronal functions (WAIS 
Picture Arrangement, and Depression).
With respect to gender differences, some of our results 
supported findings from the literature that neuropsychological 
deficits in association with alcohol variables were more 
pronounced for women than for men,43,44,76 and conversely, 
that the deficits with regard to ASPD were more pronounced 
for men than for women.36,38,40 However, our gender differ-
ences were not consistent across the tasks. Moreover, the 
men and women in the present study differed with respect to 
impairments associated with the co-occurrence of alcoholism 
and ASPD. In the following sections, the findings from each 
of the measures are discussed in turn, followed by a summary 
consideration of gender differences.
Trails A and Trails B
The interaction of DHD with ASPD and Gender significantly 
predicted performance on Trails A in the present study. 
Stevens and colleagues42 reported that an interaction of an 
antisocial profile and family history for alcohol dependence 
significantly predicted Trails A completion time in men; 
women were not included in that study. For Trails B, we 
found significant interactions for each of the alcohol variables 
with ASPD and Gender. The fact that AL, DHD, and QFI 
predicted poor performance on Trails B is in concert with 
observations of Moriyama and colleagues77 and Davies and 
colleagues,78 who also reported deficits in alcoholic patients. 
Our results further suggested that the Trails deficits, which 
were associated with a combination of ASPD and drinking, 
were more pronounced for women than for men.
Wisconsin card sorting Task (WcsT)
There were significant main effects of AL and ASPD on 
WCST perseverative response scores. Because the WCST 
requires set-switching, these findings support the proposed 
link of orbitofrontal system dysfunction to impulsive and 
disinhibited behavior.36,79,80 Moreover, the findings are in 
concert with those of Deckel,81 who reported an association 
of alcoholism and WCST deficits, and those of Oscar-Berman 
and colleagues18 who reported an increased number of 
perseverative responses among alcoholic Korsakoff patients. 
In addition, in the present study, the AL × ASPD interaction 
for conceptual level responding suggested greater dorsolateral 
prefrontal impairments associated with the combined condi-
tions than deficits attributable to either condition alone.
controlled Oral Word Association  
Test (cOWAT or FAs)
For several of the FAS measures, ie, total number of words 
generated, age and education corrected percentiles, and 
perseverations, alcohol-related measures formed significant 
models with Gender. That is, increased drinking was asso-
ciated with fewer words produced, and women generated 
more words than men. There also were significant main 
effects of AL, DHD, QFI, ASPD, and Gender in the models 
that predicted FAS percentiles. For FAS total number of 
perseverations, the significant three-way interaction of 
DHD × ASPD × Gender suggested that men without ASPD 
symptoms exhibited a stronger connection between drink-
ing and perseveration than men with ASPD symptoms. This 
interpretation should be heeded with caution because the 
overall low frequency of perseverative responses allowed a 
few individuals to have greater influence on the statistical 
outcome.42,82
Ruff Figural Fluency Test (RFFT)
The interactions of AL with Gender, and DHD with Gender, 
significantly predicted performance on the number of unique 
designs on the RFFT. Whereas alcoholic men made fewer 
unique designs than nonalcoholic men, and longer DHDs 
in men predicted fewer unique designs, these relationships 
were not seen in women. Individuals with ASPD symptoms 
were also impaired on the task. The RFFT is often used as 
a measure of executive skills, as it requires planning and 
organizing to produce as many unique designs as possible 
during the time limit. Since these skills are considered to be 
controlled by the dorsolateral prefrontal system, our findings 
support the view that alcohol consumption by men, as well as 
ASPD symptoms in both genders, contribute to dorsolateral 
prefrontal dysfunction.
Of note, other studies have examined RFFT performance 
among alcoholics, and our findings support those of Oscar-
Berman and colleagues18 who found that alcoholic Korsakoff 
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patients had a significantly reduced number of unique designs 
on this test. By contrast, Blume and colleagues82 examined 
the number of unique designs and perseverative errors on the 
RFFT among nonabstinent alcoholics, and the investigators 
did not find the RFFT to significantly predict self-report 
scores on self-awareness of problem drinking or readiness 
to change drinking behavior.
WAis subtests (age scaled scores)
A limited number of studies have used WAIS Performance 
subtests to assess frontal system dysfunction and social 
cognitive ability in patients with neurobehavioral disorders. 
On the Digit Symbol subtest of the WAIS, the main effects 
of AL, DHD, QFI, ASPD, and Gender significantly predicted 
performance. These findings support those of others14,78,83 
who found that alcoholics, and in particular alcoholics who 
drank heavily,18 performed poorly on this subtest. However, 
we are among only a few who have reported poor Digit 
Symbol performance in association with ASPD symptoms.84 
We also confirmed findings that, overall, women performed 
significantly better than men on Digit Symbol.85–89
On the Block Design subtest of the WAIS, the interac-
tion of Gender and AL significantly predicted performance. 
Alcoholic men, and both alcoholic and nonalcoholic women 
performed significantly worse than men without a drink-
ing history. Thus, we confirmed results of previous studies 
showing that alcoholic men are impaired on Block Design.90 
However, in the present study, we found that alcoholic women 
were equivalent to nonalcoholic women. This finding differs 
from that of other investigators, who reported that alcoholic 
women are impaired on Block Design.91 We attribute the 
lack of impairment in our sample of alcoholic women to 
their long sobriety durations (mean of 6.6 years) and limited 
number of additional psychiatric diagnoses compared to other 
samples.91 The women with ASPD symptoms – but not the 
men – had lower scores in association with longer durations 
and higher amounts of drinking.
On the Picture Arrangement subtest of the WAIS, 
the interaction of ASPD with each of the three alcohol 
variables (AL, DHD, and QFI), significantly predicted 
performance. Picture Arrangement performance involves 
widespread frontal brain regions, because successful per-
formance requires the weighing of multiple options and 
possible outcomes of a social situation presented to the par-
ticipant, while at the same time, using working memory to 
organize the pictures cohesively. The Picture Arrangement 
subtest has been used previously to assess frontal system 
function.92-94 In addition, orbitofrontal deficits are presumed, 
because several studies have found this subtest to measure 
social cognitive functioning in patients with psychiatric 
diagnoses95,96 (although there is no general consensus for 
this assumption).96 We also found that alcoholics with ASPD 
symptoms performed worse on Picture Arrangement as DHD 
increased. Our findings are robust, since the AL × ASPD, 
DHD × ASPD, and QFI × ASPD interactions significantly 
predicted Picture Arrangement scores, thereby supporting 
the view that individuals with ASPD symptoms who drink 
excessively have greater impairments on frontal tasks than 
those who drink less.
Measures of affect
Several studies have reported relationships between alco-
holism, ASPD, negative affectivity, and emotional 
dysregulation.8,34,97–99 The findings from this study support 
those previous findings, indicating that, indeed, there were 
significant interactions between ASPD and drinking variables 
(AL and DHD) on the Hamilton Depression Scale: Alcoholics 
with ASPD symptoms had higher Depression scores than 
nonalcoholics, and Depression scores were higher in indi-
viduals with ASPD symptoms as their drinking durations 
increased. While taking into consideration this interaction, 
Depression scores were higher in women than in men. Once 
more, these findings support an association between ASPD 
symptoms and frontal system dysfunction beyond that attrib-
utable to alcoholism alone.
On all three measures of the POMS, ie, Anger, Depres-
sion, and Tension, the alcoholics scored higher than the 
nonalcoholics, and the participants with ASPD symptoms 
scored higher than those without. Higher Anger and Depres-
sion scores also were associated with increased duration of 
drinking, and individuals with ASPD symptoms who drank 
for the longest time had the highest Depression scores. 
Finally, in concert with other research,100 we found that men 
with ASPD symptoms had higher Anger and Depression 
scores on the POMS than did women.
gender
With respect to gender, our results confirmed the findings of 
others, showing that women performed better than men on 
the FAS test92,101–104 and the WAIS Digit Symbol subtest,85–89 
whereas men performed better than women overall on the 
Block Design subtest.85,88 A more complex pattern of gender 
interactions was observed with respect to alcohol-related 
variables and ASPD symptoms for all of our measures except 
for the WCST and the WAIS Picture Arrangement Subtest, in 
which we observed no gender differences. Overall, our results 
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did not support those of other investigators who reported 
that women were generally more vulnerable to the effects of 
alcoholism than men.44,76,105 That is, for three measures, FAS 
perseverations, RFFT, and Block Design, men were more 
impaired in relation to alcohol variables than women,41,106,107 
while the opposite was found for the Trails tests.
The results of the present study confirmed and extended 
previous findings that alcoholic as well as nonalcoholic men 
have more ASPD symptoms than women.3,45 Additionally, 
men with ASPD symptoms had higher negative affect scores 
on the POMS in comparison to women.100 Furthermore, for 
FAS perseverations and Block Design, the ASPD-related 
differences were larger for alcoholic men than women. For 
the Trails tests, the relationship with ASPD symptoms and 
alcohol variables was more pronounced in women.
Limitations
Psychometric properties are not available for our medical 
and alcohol screening interviews, and although norms have 
been established with alcoholic participants for the WAIS, 
WMS, WCST, and Trails, we know of no norms relevant to 
ASPD populations for the measures we used in our study. 
Additionally, and as noted earlier, we characterized our ASPD 
group as having “ASPD symptoms,” because measures of the 
presence or absence of conduct disorder were not available 
from many participants. Therefore, our sample of individuals 
with ASPD symptoms may not be representative of patients 
with a formal psychiatric diagnosis of ASPD. In any case, our 
results demonstrated a clear synergism between alcoholism 
and ASPD symptoms with respect to the presence of frontal 
deficits.
Another limitation of this study is that we did not examine 
ASPD severity (as measured by number of symptoms) among 
alcoholics and nonalcoholics. Stevens and colleagues42 
reported that a greater number of ASPD symptoms were 
associated with slightly decreased scores in verbal abstrac-
tion, a measure of executive cognitive function. Further 
investigations of ASPD symptom severity and the effects of 
alcoholism on executive function are needed.
Additionally, exclusion criteria for participation in our 
study included significant psychiatric disorder such as bipolar 
disorder, mania, hypomania, and schizophrenia-spectrum 
disorders. However, other personality pathology, including 
panic disorder, posttraumatic stress disorder, and disorders 
characterized by high levels of impulsivity (eg, borderline), 
were not exclusion criteria and might confound associations 
of antisociality and alcohol use disorders with the neuropsy-
chological deficits examined in this study.
Conclusions
This study examined the influence of alcoholism and ASPD 
symptoms on neuropsychological test performance sensi-
tive to frontal brain dysfunction in men and women. We 
found that men and women were affected differently by the 
comorbidity of alcoholism and ASPD symptoms, depending 
upon the task. We also observed impairments, unrelated to 
gender differences, in performance between alcoholics with 
and without ASPD symptoms on measures of dorsolateral 
and orbitofrontal frontal system integrity. As hypothesized, 
there were significant interactions of alcohol-related measures 
with ASPD on several neuropsychological tests. In addition, 
we found that the drinking variables and ASPD were strong 
predictors of negative affect. That is, ASPD (or an interaction 
with ASPD) predicted significantly over and above alcoholism 
and duration of heavy drinking. In other words, we obtained 
evidence that the combination of alcoholism and ASPD 
symptoms led to greater deficits than the sum of each.
It has been reported55 that among ASPD subjects, 
increased alcohol consumption predicted poor neuropsy-
chological performance. Thus, clinicians treating patients 
with alcoholism may provide more effective treatment 
when considering that personality disorders such as ASPD 
contribute to frontal dysfunction resulting in impulsivity, 
disinhibition, compulsivity, negative affectivity, and emo-
tional dysregulation. These factors are related to drinking 
behaviors, which in turn, can complicate treatment and lead 
to poor treatment outcomes. Therefore, ASPD symptoms 
must be carefully examined in order to facilitate accurate 
and timely evaluations of alcoholic patients, as well as to 
anticipate and counter potential difficulties inherent in treat-
ing dual diagnosis patients.
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